penicillin G for a presumed tonsillar abscess. Subsequent lateral neck X-rays and indirect laryngoscopy demonstrated an oedematous epiglottis. She was admitted to a surgical ward and, because of progressive upper airway obstruction, it was decided to perform endotracheal intubation. During this procedure, which was performed in the operating theatre, the patient developed complete upper airway obstruction and hypoxic convulsions before intubation could be effected.
The convulsions ceased spontaneously, but she required mechanical ventilation for continued hypercarbia. Intravenous ampicillin was commenced.
Cultures from blood and tracheal aspirate confirmed the presence of ampicillin-sensitive Haemophilus influenzae type B infection. Chloramphenicol was added after four days. Culture and serological investigations for viral, mycoplasmal and legionella infection were negative and tests of immune function were normal. Despite full supportive management the patient developed adult respiratory distress syndrome, and died 22 days later from advanced respiratory failure.
Patient No. 2:
A 58-year-old woman presented with a 12-hour history of rhinorrhoea and a sore throat and, over the course of 12 hours, developed a severe sore throat, dysphagia, dyspnoea and difficulty with coughing. This followed after a mild upper respiratory tract infection of one week's duration. Before transfer to hospital she had been given 1.5 x 10 6 units of penicillin G intramuscularly by her Allaesll1esia alld Jmellsive Care, Vol. 12, No. 3, AUgllSl, 1984 local doctor. Further findings in hospital were fever (39 QC), tachycardia, hypertension, and obvious stridor. Her submandibular glands were very tender and her pharynx, uvula and tonsils were swollen. White cell count was 19 x 10 9 /1 with a 97rJJo neutrophilia and shift to the left. Arterial blood gas analysis was normal. Throat and blood cultures were taken.
A clinical diagnosis of epiglottitis was made and treatment commenced with intravenous penicillin. Some hours later, when the stridor had resolved, pharyngoscopy was performed which confirmed the clinical diagnosis. The patient was discharged from the Intensive Care Unit within two days, and from hospital after a further two days. No pathogenic organisms were isolated.
Patient No. 3:
A 45-year-old woman presented with a twoday history of a worsening sore throat, culminating in a sleepless night due to dyspnoea and pain. The pain was worse on the right side of her neck, and she felt as if something was sticking at the bottom of her throat. She had difficulty exhaling and a feeling of impending doom. Her local doctor had prescribed oral Bactrim eight hours previously.
On examination the findings were fever (39.6 QC), tachycardia and a blood pressure of 145/85, with 15 mmHg paradox. She was tender in the submandibular region and in the posterior triangle of the neck. Soft tissue X-rays of the neck showed a swelling of the aryepiglottic region and widening of the prevertebral soft tissue shadows ( Figure 1) , and a diagnosis of acute epiglottitis was made. An inhalation of nebulised adrenaline was commenced with marked symptomatic improvement over five minutes. Transnasal observation of the laryngeal inlet was performed with a fibreoptic bronchoscope under local anaesthesia, and provoked neither gagging nor coughing. Marked oedema and erythema of the epiglottis, aryepiglottic folds and of the mucosa overlying the arytenoid cartilages was seen. Pooling of secretions in the posterior pharynx was conspicuous. grew Haemophilus influenzae type B (sensitive to ampicillin and chloramphenicol).
Patient No. 4:
An obese 30-year-old woman presented with a three-day history of a sore throat and difficulty in swallowing. Over three hours she noticed difficulty in breathing and an extremely sore throat. She had been taking prednisolone (5 mg/day) for a poorly defined neurological condition. Her local doctor had prescribed lincomycin on the morning of her admission to hospital.
On examination she could talk, but could not swallow her saliva, and only maintained her airway by sitting forward. Other findings included fever (39.2 QC), tachypnoea and tachycardia. Soft tissue X-rays of her neck revealed swelling of the epiglottis and aryepiglottic folds, and a diagnosis of acute epiglottitis was made. Treatment with intravenous chloramphenicol was commenced and she was transferred to the Intensive Care Unit, where urgent intubation was carried out following gaseous induction of general anaesthesia because of imminent complete airway obstruction. Laryngoscopy confirmed the diagnosis of acute epiglottitis. The inflammation appeared to be of mild to moderate degree by comparison with laryngoscopic appearances in children with the same condition. Her blood and pharyngeal cultures grew Haemophilus influenzae type B. This organism produced beta-lactamase and was resistant to ampicillin. She was extubated after 36 hours, and discharged from hospital after five days.
Patient No. 5:
A 33-year-old otherwise healthy man presented with a six-hour history of a severe sore throat, three hours of dyspneoa, and 45 minutes of stridor and drooling. On examination he was febrile (39.6 QC) and had obvious stridor. His larynx was visualised using a fibreoptic bronchoscope introduced transnasally using local anaesthesia, and the diagnosis was confirmed. A gaseous induction with halothane in oxygen was attempted twice with the patient in a semi-recumbent position, but on each occasion had to be abandoned when complicated by airway obstruction. With a second anaesthetist ready to establish a transtracheal airway, the patient was given an intravenous barbiturate induction and paralysed with suxamethonium. An endotracheal tube was then inserted, the diagnosis confirmed, and epiglottic swabs taken. He was commenced on chloramphenicol and was able to be extubated after two days, and discharged in five days. Blood cultures and I~piglottic swabs failed to isolate a pathogenic organism.
DISCUSSION
The differences in management of these five patients, four of whom presented in the last 12 months, and also the fatal outcome of patient No. 1, raise a number of important issues relating to the diagnosis, management, microbiology and epidemiology of this acute, life-threatening disorder.
Diagnosis
A diagnosis of acute epiglottis must be considered in a patient of any age who presents with a rapid onset of an extremely sore throat, a fever, and a feeling of imminent airway obstruction. Other features supporting this diagnosis are dysphagia with accumulation of pharyngeal secretions, neck tenderness, stridor and grunting. The voice may be muffled. In patients with advanced disease, the presumptive dliagnosis is usually clear and intraoral examination is only performed in conjunction with intubation under anaesthesia.
Depression of the tongue to enable epiglottic visualisation in awake patients has been associated on many occasions with acute airway obstruction 2 as has indirect laryngoscopy with a mirror.2 Whether this is caused by placing the patient in the supine position, or by the procedure itself, is unclear.
If the diagnosis is uncertain, and significant airway obstruction is not evident, soft tissue radiology may be considered as an alternative to direct visualisation but only if an anaesthetist accompanies the patient and full preparation for resuscitation and intubation are made. Where possible, radiology should be carried out without removing the patient from the resuscitation room. The picture of a normal infraglottic airway with thickening of the epiglottis ("thumbprint" sign), and an obvious shadow of the aryepiglottic folds, is diagnostic of acute epiglottitis (Figure 1 ).3 Insertion of a fibreoptic bronchoscope through the nose following instillation of local anaesthetic enables an excellent, unhurried view of the larynx and supraglottic area. 4 Although the above cases suggest that this procedure does not precipitate complete airway obstruction, it also should be performed with a skilled anaesthetist present, with full facilities for intubation and resuscitation at hand, and in an appropriate area of the hospital.
The death of patient No. 1 from adult respiratory distress syndrome underlies the potential severity of the systemic insult. Most deaths in this condition in adults have occurred in patients who developed complete upper airway obstruction before an adequate airway could be established. This was the case in patient No. 1 and emphasises the supreme importance of early diagnosis in adult epiglottitis. In no case should diagnostic manouevres delay the urgent relief of airway obstruction by endotracheal intubation. 
Management
The risk of airway obstruction makes laryngoscopy a hazardous procedure even under anaesthesia, and full facilities and meticulous preparation are mandatory. The method employed must ensure a high inspired oxygen concentration after thorough preoxygenation. The use of intravenous induction agents and muscle relaxant drugs may precipitate complete airway obstruction. Gaseous induction with oxygen and halothane is frequently used in these patients.
The technique of fibreoptic bronchoscopy under local anaesthesia has been extended to allow nasotracheal intubation by passing the endoscope through the larynx and then advancing a pre-threaded endotracheal tube over the endoscope. This is the method of choice for intubating tortuous airways of normal calibre. However, it is probable that the process of application of local anaesthetic to the compromised supralaryngeal airway and subsequent intubation will provoke coughing Alwe'I/f('sia und !ntenslve Care, Vo/. 12, No. 3, Augusf, 1984 and laryngeal spasm. The endoscope, when introduced through the partial obstruction, will severely diminish the available airway. Because of these disadvantages we have not adopted this technique.
The normal diameter of the uninvolved infraglottic adult airway makes transtracheal' or cricothyroid puncture and ventilation through a small bore cannula an attractive option if difficulty is encountered during orotracheal intubation. Cricothyrostomy followed by tracheal intubation with an endotracheal or tracheostomy tube is a further option. The short time needed to establish an airway by any of these methods makes them potentially life-saving procedures, and appropriate equipment for one of these techniques must be available.
Because of the comparative rarity of this disorder in adults, it is difficult to establish precise criteria for intubation. Review of the relevant literature 6 -9 suggests that management includes tracheostomy or intubation in approximately 50070 of cases. It is unclear whether the mortality of this condition, reported as high as 50070 in some series, would be reduced by a policy of intubating all these patients.
While objective evidence is available for the efficacy of inhaled topical vasoconstrictor drug therapy in lowering respiratory resistance 'O and increasing tracheal diameter" in acute viral croup, this may not apply to adults with epiglottitis. Two of our patients obtained marked improvement, but we are unable to find objective data to support these anecdotes. Single case reports in children report little effect with inhaled vasoconstrictor drugs in epiglottitis. Adults with such marginal airways as to require this treatment are best intubated and inhaled vasoconstrictors may be a useful adjunct to enable this to be achieved.
The sudden relief of upper airway obstruction can be followed by acute pulmonary oedema. Although this problem was not apparent in any of our five patients, it can be managed with continuous positive airway pressure.
Microbiology and Epidemiology
More than 300 cases of adult epiglottitis are now recorded in the literature. 2 ,6,7,8,t2-t9 An extensive review by Zwahlen and Regamy of 245 cases in the world literature showed that that this condition may be seen more frequently Haemophilus influenzae type B is the most in future. Although it has not been proven common pathogen found, when sought, as it is conclusively, immunity is probably due to the in children. A small number of cases are caused development of anti-capsular antibody. 20 by Streptococcus pneumoniae. The role of Studies performed in adults in the United States other pathogens such as Streptococcus in 1971 suggested that at that time more than pyogenes and Staphylococcus aureus remains 970/0 of adults possess detectable levels of unclear, as these organisms have been isolated antibody to type B capsular polysaccharide. 20 only from superficial swabs of the throat However, the prevalence of this antibody in the and/or larynx and may represent Australian population is currently unknown. contaminating superficial flora. Recently, some -.
CONCLUSION authors have noted cases of epiglottitis due to Acute infective epiglottitis is a life-Streptococcus pneumoniae l5 and Pasteurella threatening condition which occurs in adults as multocida 19 in immunocompromised hosts. well as children, and its incidence may be This probably reflects the increased increasing. The diagnosis should be suspected susceptibility of these patients to infection with in any patient presenting acutely with fever, encapsulated organisms. sore throat, and a feeling of difficulty in A positive blood culture is the only breathing. Soft tissue radiology of the neck and unequivocal method of documenting a fibreoptic transnasal laryngoscopy may be responsible bacterial pathogen, as seen in three useful in the diagnosis, but personnel and of our five cases. Swabs from the epiglottal facilities for urgent endotracheal intubation surface, collected carefully at the time of should always be available and under no intubation to minimise contamination, may circumstances should investigation delay relief also be useful, particularly in view of the fact of life-threatening obstructions. Examination that Haemophilus influenzae may take up to of the pharynx using a spatula to depress the seven days to grow satisfactorily in blood tongue should not be performed. culture media. Uncontaminated epiglottal Induction of anaesthesia and intubation are swabs for culture and sensitivity testing would hazardous and should only be performed by appear to be a valid technique if, as suggested experienced personnel after meticulous by Cherry, 13 this disease is due to direct preparation, which should include equipment invasion rather than occurring as a secondary for urgent transtracheal or cricothyroid event in bacteraemia.
puncture and/or tracheostomy. The importance of an accurate A technique of gaseous induction of microbiological diagnosis should not be anaesthesia with oxygen and halothane after underestimated. An increasing prevalence of prolonged preoxygenation is well established beta-Iactamase-producing Haemophilus and is probably the safest approach. The roles influenzae type B is now being documented of fibreoptic intubation, inhalation of around Australia. 20 Approximately 8 % of nebulised topical vasoconstrictors, and elective strains are now resistant to ampicillin by this transtracheal or cricothyroid puncture before mechanism. Therefore, our current policy is to induction of anaesthesia remain uncertain. commence therapy with chloramphenicol while By far the most common causative organism awaiting the results of culture and sensitivity is Haemophilus influenzae type B, and patients tests. The justification for this is highlighted by should be treated with parenteral a recent case reported from Melbourne of acute chloramphenicol pending definitive laryngopharyngitis complicated by empyema microbiology. due to beta-Iactamase-producing Haemophilus influenzae type B,20 and also by our fourth patient.
Four out of our five patients were seen within the last year. This raises the suspicion that immunity to invasive Haemophilus influenzae type B may be waning in our community and
